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the students' role as "teaCher" was $pO
1'3dic, and was initilled by students raher
than teaehers. &enluIIIy, howcua, ach
~, anxious to~ lime JS well JS to ofer
more assisr.ancr to sIowrr Students,
began to apitaIize on student ccpertise.

see.......,.".
Akhough may reachers InItiaUy ques
tioned t~ value c:iusing.udents as
te*:hers, and WDIIIdemi how it would
afoct leamina. they soon Iahed the
beneJks of this role shift. "Slow" audents
blossomed, ·unpopular" stUdenrs pined
~r approval, and "unmotiYaed" StU
dents stayed in at ra:css to work. More·
ow:r, as students rook more tapOftsibllily
ftx their leamina, they beneftted &om
impnwcd academic pemftn2flCe, in
creased seff-aleem, and a sense of
ownership in the inItruclionaI process.
Although some teICher's appeared sur·
prised at these ouccomes, most embntced
(he changes they obseMd and continued
using Students as teaehers.

E\I8'ltualtv, t~hers began using students
not only to help one 2nOther with [he
(~hnoJogy, but also to teach each other

the subfea-rnaaerCOIIIeIIl TeIChers
~ dtar there wereeIIIft'" in
which the audenu,....die mari2J
to be lamed. AJdIouIh afew taehcrs
commenced thai this teaCh.......
WIS more time-intensiwe II-. rwltrtonaJ
brms d Instruetion, the role d audents
15 teICher's hadbcmnIr:~,
ecpeaed, and hwhly valued by both
teaehers and students.

,..... a.ortunItY for
IMIructIon8I OhM..
The inuoduaion ofteehnakw to AC(Jf
classrooms did not radically' akr instruC
tion CRlemight. Instead, teehnoIaaY. as 2
symbol ofchan&e, pIO'ICIed IeIChers with
a licensebreJPef'~. As seachers
were successful with new meIhods d
insuuction. they saw b'rhemlelw:s the
WIIue eXsuacates such 15 peer tutoring
and coUaboration. and bepn to ree¥IIuate
their beliefs about leImincand ralChing.
Although teChnolo&Y' senecI as acatalyst
bechange, reachers also needed the 0p
portunity to reftea on their experiences,
a supponive school environment, and
the freedom to experiment.
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The Relationship Between Technological
Innovation and Collegial Interaction

SInce Ita Inception In 1915, the
AIII* caauroom. of Tomorrow
(ACOT) prafect ...examined
the .-eta of Immediate 8CC8S8
to tlchnotogy Oft te-.chfng
8ndlearnlng.

In t.. ACOT reee.ch report
......"., here. Judith
'lIIymore Sllndholtz. Ph.D•• Ind
....~.... dI8Cuaa how
~rtchenvironment.
IUCh. Apple ClMaroom. of
Tomorrow Influence and encow
_ cotleglal Interaction among
...e To get the complete
report the Imonn_lon
section at the end.

Background
In each ACOT classroom, teehnology is
used as atOOl to support learning across
the curriculum. That is, no aaempt is
made to replace existing instrUctional
technologies with compucers. In AOOT
classrooms, the operati.. principle is to
use the media (~books, workbooks,
whiteboards, cr.ayons, paper, television,
as weD as computers) tMl best support
(he leaminggoa). In 41ddkk>n, the project
provides a V3riety ofsupports for the par
ticipating tea:hers, with the goals of in
cn:asing their knowledge about teaching
and amin& expanding their cechnial
expertise, and encouraging them to share
ar.quirtd Icnowledse 2nd skils. This sup
port includes confcrenccs, [l2ininS 'M>rk
shops, professional release time, and a
telecommunications netWOrk that permitS
electrOnic communiC3tion amongACOT
teaChers and suff.

This study covered afive.year period,
using daca from 32 eJernentary and scc
ondaty teachers in fiwt schools IoaIed in
fiw: dUl'ere'lE stateS. Thesou~ ofdaa
include weeldy repom sent vb electronic
mail, correspondence between sices, and
bimonthly audi<xapcs on which teachers
rdIect~ about their elCperiences.

Prog,..". Stages
Of Interectlon
The rescarchefS bind that, as the ACcrr
texhers beame rnofe cornbtable wilh
(he technology, 2nd as they~ It
inro their teaching pracdces, the mIlUre of
(heircollegiaJ in(eaction changed. AI. the

beginning. it was inbnnal and primarily
provided en'\()(ional support. Over time,
however, the interactions progressed
to indude teehnicalassistance, then
insuuetiorI2J sharing, and, eventu21ly,
colbbof2tion.

~...,.,. At the beginning
of the pro;ea, teaChers had litlle time br
collegial interaCtion because they were so
involved with learning to use the new
technology. As the year proaressed, the
fiequcnc:y of imeaaion among teaehers
increased, but e:xchanges remained infor·
mal, and~ on emotional suppon.
as teacherssh~ [heir frusmtions and
successes.

r~ ...IIIKW. As teachers
became more familiar with the new r«h
nology, they began to help one another.
Through fonnaI meebnp. weekIv reports.
and deamnic-mail communit':::alions,
tea:hers increasingly shaft:d ideIs br
managing and opetadng the equipment,
locating relevant $Ohare, and dealins
with problems. This process ofpeer teeh
nical suppon helped the reachers (0 use
the new technology in their instruction.

IflllrrldlolMl...... When reachers
ventuiM be)'ond tCIr-baeddrill 2nd pmc
tia: and experimented wih new teehrd
~ 2Pf)Iiadons, they i2 moIMrtd
to sh2re their insrtuaional~.
Once they bepn to feet mmbuble wid!
incre2SCd inrcraaion among both stu
dems and tCIChers, [hey also started to
observe one another's teaching methods.
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as opposed to stmpIy discussing kbs.
They also sh2red new techniques with
taChets in their schools who were nOt
dile:tly inwlfved in the AC(Jf prefect.

c.I....... !¥efaIaIIy, teICher's not
only shM:d ideas but also jolndy pllnn«!
and~ new methods. In fn, the
greatest degree ofcoIbborallon cxcurn=d
• sties that formalized~hIng
lI'IIIF"CntS. AI first, taCheIs saw only
lhe~Ies aslOdlted with team-leaCh
ing: the difFetences in persontlilieS. in
Iew:J eX technicd knowIed&e. in relChing
stYles, in grading poIIdes, and in dlscip&n
at)' stllIegies. However. when~
ovet'ame these obstacles, they reaped
the bllowtng benefits:

• Shared responsibilities

• Increased flexibility in grouping
students

• Increasm student Jbility ro handle
advanced marerial

• lncrt.2d ammderie, enrhusbsm,
andsuppon

• DeYdopment ofan interdisciplinaty
curricuJum

• Development ofnew ideas and
teaChing methods

• De\d:>pmenl of activities~ on
teaCher mength5

............
'ntis srudy points out the~ Ida
tioftShip between inftOVldan IIIdatBFl
ileaaion: Using teeh,..aKXJUfIIed
sachers 10 be more colqJ!lllllld 10 shale
insIruaion.1n fIct, teIChen who already
en;o,eda hWt bdof=em-
bna.d inftOYlliOn in tee· and in-
struaion more qulcldy. TCIII'l aching.
~..,praaiald, ted ro CI'OIS dis6
pIiMay inmuaion thl! ..beneIdII to

both swdents and teIChers. In addidon,
the..that tam cedi.. is more de
mandin& than beneftd2I chaIFl

The report hilhlilhu the blowing points
tha are reIev'ant to IeJChlng pnctice and
educaionaJ~h:

• lJuInBe is SM. &0 schools must take a
Iona-ram paspeaive.

• ChJnae occurs fastest when innovation
2nd coJIegIaI intmaion ttJppen
simultaneously.

• The introduction oftechnology can be
aCIIIIyst brchange.

• Teachers commit m innowdon when
it malces a positive impact on their
practice.

lION 1nf0l'lNllllln
71N~.", is,.,",.JaJT
ResM1Cb Potf/oI*J. a,..,...,..
jIIJI,••d,."u."~--....".,...,.•,..,..
is _wl""}Dr17.fJlJ ()IaIs AI W" .,
.........wilt -Jftow!
IbeApple .......u. CIIIl
l-MJ0.825.21~ 10"""" t:rwItQIIf/Of'

for irfomtIIliDIa pwr:ItiDt
trtd6r. R.*fIId,., JJ8SJJA

You ""'........,..,/rrJIII
AppMLm/L Tor_ ii, -"".foIlt-ittI
ptIIb: K-12 ptlur4lioft: Ee,"*",

1lIs0U1'f"AS: JppI6 CI4arooRfof
TOMOmnJJll.etzmiIfB TedJtIoIogies:
Rtseareh Reports.



Computer_Acquisition:
ALongitudinal Studyofthe Influence
of High ComputerAccess on Students'
ThinKing, Learning, and Interactions

SInce Ita InctptIon In 1_, the
~ ca••rooma of Tomorrow
(ACOT) IWoteet has eamlned
ttIe efY8cts Of Immediate aeceea
to technology on teech'na
MdlUmlna·

In the ACOT 8rCh report
aulltfMftZlld , FlOMn
J. TIerney. AI.D•• and hfe
col eIIecua8 the .dInt
to wNctl the
computer to _pend the'r WIIYS
of 1cncMIng, ng. lind c:of.
........... To the oomplete
report... the information
..alon at the end.

Background
This Study fOllowed six students mrough
i>ur ye2tS ofhigh school, documenting
(he impact ofunftmiccd access co com
putet tools on their thinlrinl, their ap
proech co lcamin& and their intcnlCtions
with orhers. D2I2 sources includedde
tailed obserYadons ofthe swdents as well
as lengthy intervieWs. Unlike most Studies
on (he impact ofcompurers, this one was
not limited co 3 brieftime fr2me, and the
longitudinal natUrf: allowm fbr 2f1 3SSCSS
ment of indiWJuJI shib in learning~
an entire high school experience.

The study identiIes ew. comperencies
acquilal during the stUdenu' lOur yeatS:
dynImic expJor:aion and teple5eftraion
of infonnaion, experimenadon and
problem solving. social awareness and
confidence, effective communiadon,
computer use, independence, expertness
and colbbor2tion, and a posi(iYe orienta
tion to the future. These ate similar to
skills identifted by the U.S. Depamnent
ofLmoras critical co the v.cricpface.

ChMgIng PerceptIoM
Desktop publishin& scannin& and multi
media spumd dr.unaiC shib, borh in
how the studentS~ the computer
and in how th~~ and commu
nia£cd ideas. In the nimh grade. for
example, most swdencs n:kned to
"accuracy 3Jtd neatness" as the major

mribUte5 ofthe computer, and dIey
approached tett in a Iimked &shot.
~t was predetermined and comen
tional, subject maner was linear, and the
audience tnS an afterthought.)

By the de\tenth and tWelfth~, 2S
their sense d docurnenrs as communica
tion vehiCles~ the StUdents WIIU'd
theirwork [0 be more enPlltnl thin tradi
tional ten And they saw the compucer as
auseful tool to help them convey ica.

During t:.IICh ofthe bJr,an 01their
~ inAwr, all siK StUdenu
went throu,h shih in their appmach to
writing repoRS and PteI*inI paaetlCl
lions. As theircommcnu showaI, 3CCCSS
to compurers~con&denc~ in
their wrkInJ abiHdes, and the~ of
gnphics charwedtheir~ 10 the
development 2nd .tewd It'JII. They"
seemed [0 hM: dt1e1oped asense eXtheir
own expenise, a~ 01 Yarious
functions of tee:hnololY, and an appm:ia
cion of the skilts they needed--induding
the ability to work With Others.

QrowI"fI~
Hish school st\Idents oAen rae adim
view 0(their learning experienc:o-and
their own abiHdes as Ieamcrs--iItha
experience bcks remnce. The~h
showed, however, thal AC(Jf seem6 [0

have pto\'idtd these six Sl~ts with
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Canputer~:A!.ongitudinal Smdy
cithe InfluenCe ci I:figh~~ on
Srudenrs'Thinking, I.eaming, anct'Interaaions

an ccperience tMi 'IllS_rent in direc·
tion ..elkind. TheIr IrwoIvement wkh
COInpulet5 was flO( seen IS superfluous.
but as mtegr2l.

In )Uf' one, the students were hcsir2nt
2bout their JbiJities, and tenladve about
their future. By year bur, aU siX students
in me study had deYdopcd areapea br
theirown apabiJlries and asenseof their
sttenJlhs and waknc:sIes. Overall, me
Students~1t5tr-=d an apprtdation of
their learning experiences and an aware
ness ofthe computer as a powerfuJ lOOt.
They indic.ared that the compuceren
hanced their ability 10 cb problem solving
and communiale ideas eIfeaiveJy. to use
aIternati\te symbol Sy5IemS. 10CSIIbIish
pis fOr themsel¥es. and to evaluate their
won: and experiences. They also n:coa
nized the rebwJce ofthe skills die)' had
acquired br the xhieYement cicareer
and personal goals.

The ob5erY2tions and interviews also sug
gest that the students e"fPged in a variety
ofdilJerent fonns ofcolllbotJDons for
many different purposes, and dial these
collaborations formed an inte,raJ dimen·
sion of t~jr Ie2rning.

...1eatIona
The IelellChers bmd IhIl the IlUdenu
beaune independentJnd cuIIIKaJve
pmbIeIn sohers. con"".·... aecord
1Ieepers,2nd learners with the COII'IpIm'S.
In dIdon, merbund _meAa1t
ellwonment inYked students ro m.eoa
Wh their reachers and peen in a number
of pIOjeas, and pYe rhein Ihe apportu
nily to et..,e in producdIe Mel c...we
e.periences, raher thin in taIvIdes ex
"'menu that wac OIICIIJ praaIbed
and tOle. The AGOT audeMs deweIoped a
repa~ cllIJiIIies WWc:h aIoRd them
to explore possIjides _ would be
ekher too cumbersome ordilicult to
aaain without the ICChnoloKY.

The stUdenrs'~ aeponed in
the srudy. show some ohhe shifts in their
approacha to the dewebplnent ofdocu
ments and 10 how knowaIF IIIIf be
rqxcscntt:d, to cxperimet_ion. to the
communiolion of ideas. 10 theirpis.
and [() their views ofthemselves
as learners.
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